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ABSTRACT: 



A rectangular battery is disclosed. The rectangular battery includes a plurality of cathode plates 
and anode plates alternately superposed via a separator to face each other, at least the cathode 
plates or the anode plates being consecutively packed with the separator, the packed cathode 
plates or anode plates being folded at a separator fusing portion between the cathode plates or 
anode plates. 
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© Rectangular battery. 




© A rectangular battery is disclosed. The rectangu- 


anode plates being consecutively packed with the 


lar battery includes a plurality of cathode plates and 


separator, the packed cathode plates or anode 


anode plates alternately superposed via a separator 


plates being folded at a separator fusing portion 


to face each other, at least the cathode plates or the 


between the cathode plates or anode plates. 



CO 
00 



M 
CO 



Q. 

Ul 




FIG.6 



Rank Xerox (UK) Business Services 



1 



EP 0 642 186 A1 



2 



BACKGROUND OF THE INVENTION 

This invention relates to a rectangular battery, 
and particularly to an improvement of the battery 
structure thereof. 

The rectangular battery employed in such a 
device as a video camera has a structure in which 
cathode plates 101 and anode plates 102 are 
packed with separators 103 and alternately super- 
posed, as shown in Fig.1. 

The layered product formed by these cathode 
plates 101, anode plates 102 and separators 103 is 
inserted into a rectangular battery casing having 
one side open, and then a liquid electrolyte is filled 
therein, to serve as a battery as a whole. 

The cathode plate 101 is formed of a thin 
aluminum foil having both sides coated with a 
mixed cathode agent containing lithium. On the 
other hand, the anode piate 102 is formed of a thin 
copper film having both sides coated with a mixed 
anode agent containing carbon. 

It is a conventional practice to sandwich the 
plural cathode plates 101 or anode plates 102 
arrayed at predetermined intervals, with the pair of 
separators 103 in the direction of the thickness of 
the plates, as shown in Fig.2, and then to bond 
portions between the electrode plates by heat melt- 
ing so as to pack the plates. Fig.2 shows only the 
case in which the cathode plates 101 are packed. 

The heat melting is carried out by pressing 
with a temperature-controlled heater block. The 
packed electrode plates are separated at the fusing 
portions, as shown in Fig.3, and the cathode plates 
101 and the anode plates 102 are alternately 
superposed, as shown in Fig.1. 

However, since the separator 103 is exces- 
sively melted by heat propagation due to the heat- 
er block which presses the separator 103, the 
fusing portions need to be wider. For this reason, 
the electrode plates must be narrowed by the wider 
fusing portions, consequently reducing the battery 
capacity. 

After the heat melting, the separator 103 may 
be crumpled by its contraction due to heat. This 
may conceivably cause deterioration in perfor- 
mance of the battery. Also, as a cutter is used to 
separate the electrode plates at the fusing portions, 
the fusing portion must be positioned correctly for 
each of the electrode plates. This raises a consid- 
erable problem in productivity. 

OBJECT AND SUMMARY OF THE INVENTION 

In view of the above-described status of the art, 
it is an object of the present invention to provide a 
rectangular battery in which electrode plates 
packed with separators can be used continuously 
and in which the fusing portions can be easily cut 



to separate the electrode plates required for one 
battery, for achieving satisfactory productivity. 

According to the present invention, there is 
provided a rectangular battery including: a plurality 
5 of cathode plates and anode plates alternately 
superposed via a separator to face each other; at 
least the cathode plates or the anode plates being 
consecutively packed with the separator, the 
packed cathode plates or anode plates being fol- 
10 ded at a separator fusing portion between the cath- 
ode plates or anode plates. 

In the rectangular battery, the plurality of cath- 
ode plates are sandwiched by two sheet-like sepa- 
rators, each of the cathode plates being packed by 
15 fusing the separators along outer periphery of the 
cathode plates, the cathode plates being folded 
alternately with the anode plates at fusing portions 
thereof. 

The anode plates are formed continuously in 
20 an accordion form. 

In the rectangular battery as described above, 
the anode plates are sandwiched by two sheet-like 
separators, each of the anode plates being packed 
by fusing the separators along outer periphery of 
25 the anode plates. 

In the rectangular battery as described above, 
the plurality of cathode plates are sandwiched by a 
wide sheet-like double-folded separator, each of 
the cathode plates being packed by fusing the 
30 separator along outer periphery of the cathode 
plates, the cathode plates being folded alternately 
with the anode plates at fusing portions thereof. 

Also, the fusing portion is bonded by ultrasonic 
bonding. 

35 The fusing portion is bonded by ultrasonic 

bonding at 40 kHz, 15 W. 

The cathode plate is formed by an aluminum 

foil having both or one side thereof coated with a 

mixed cathode agent and dried. 
40 The anode plate is formed by a copper foil 

having both or one side thereof coated with a 

mixed anode agent and dried. 

The separator is composed of a polymeric 

material having minute pores. 
45 In addition, the polymeric material is selected 

from polypropylene and polyethylene. 

Since the rectangular battery of the present 

invention has at least the cathode plates or the 

anode plates respectively packed with the separa- 
50 tor, intrusion of powder of the cathode plate and 

the anode plate into each other is prevented for 

avoiding the deterioration in performance. 

In addition, since the rectangular battery of the 

present invention has the electrode plates packed 
55 with the separator with the fusing portion between 

the plates being processed by ultrasonic bonding, 

the fusing portion is processed to be extremely thin 

so that the electrode plates can be easily sepa- 
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rated simply by stretching. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig.1 is a perspective view showing a state in 
which packed cathode and anode plates are al- 
ternately stacked in a conventional rectangular bat- 
tery. 

Fig.2 is a plan view showing a state in which 
the electrode plates are packed with a separator in 
the conventional rectangular battery. 

Rg.3 is a plan view showing a state in which 
the packed electrode plates are separated in the 
conventional rectangular battery. 

Fig.4 is a perspective view showing a state 
prior to folding of an electrode group in a rectangu- 
lar battery of Embodiment 1 . 

Fig .5 is a side view showing a state prior to the 
folding of the electrode group in the rectangular 
battery of Embodiment 1. 

Fig.6 is an exploded perspective view showing 
an example of the rectangular battery of Embodi- 
ment 1 . 

Fig.7 is a plan view showing an example of a 
cathode plate in the rectangular battery of Embodi- 
ment 1 . 

Fig.8 is a cross-sectional view showing the 
cathode plate in the rectangular battery of Embodi- 
ment 1. 

Fig.9 is a cross-sectional view showing another 
example of the cathode plate in the rectangular 
battery of Embodiment 1. 

Fig. 10 is a perspective view showing a state in 
which the cathode plate is sandwiched by a pair of 
separators in the rectangular battery of Embodi- 
ment 1 . 

Fig. 11 is a perspective view showing a state in 
which the separators are ultrasonic-bonded after 
the cathode plate is packed with the separators in 
the rectangular battery of Embodiment 1. 

Fig. 12 is a plan view showing an example of an 
anode plate in the rectangular battery of Embodi- 
ment 1 . 

Fig. 13 is a cross-sectional view showing the 
anode plate in the rectangular battery of Embodi- 
ment 1 . 

Fig. 14 is a cross-sectional view showing an- 
other example of the anode plate in the rectangular 
battery of Embodiment 1. 

Fig. 15 is a perspective view showing an exam- 
ple of packing the cathode plates with one separa- 
tor, in which the cathode plates are arrayed on a 
wide separator. 

Fig. 16 is a perspective view showing an exam- 
ple of packing the cathode plates with one separa- 
tor, in which the cathode plates are packed with the 
wide separator. 



Fig.17 is a perspective view showing a state 
prior to folding of an electrode group in a rectangu- 
lar battery of Embodiment 2. 

Fig. 18 is a cross-sectional view showing the 
5 state prior to the folding of the electrode group in 
the rectangular battery of Embodiment 2. 

Fig. 19 is a perspective view showing a state 
prior to folding of an electrode group in a rectangu- 
lar battery of Embodiment 3. 
w Fig.20 is a cross-sectional view showing the 
prior to the folding of the electrode group in the 
rectangular battery of Embodiment 3. 

DETAILED DESCRIPTION OF PREFERRED EM- 
75 BODIMENTS 

Preferred embodiments of the present inven- 
tion will now be described in detail with reference 
to the accompanying drawings. 

20 

Embodiment 1 

A rectangular battery of the present embodi- 
ment is formed by inserting an electrode group 1 
25 having alternately stacked cathode plates and an- 
ode plates into a battery casing 2, and then filling a 
liquid electrolyte therein. 

The battery casing 2 is formed as a rectangular 
casing of Fe with Ni plating thereon, having one 

30 side open. 

The electrode group 1 is formed by packing 
each of plural cathode plates 3 with a separator 4 
as a sheet, folding the sheet in accordion form, 
inserting anode plates 5 into folded portions, and 

35 then stacking the electrode plates so as to al- 
ternately superpose them, as shown in Figs.4 and 
5. Leads 8, 16 of the cathode plate 3 and the 
anode plate 5 are bonded after the stacking, as 
shown in Fig.6. 

40 The cathode plate 3 is formed by coating one 
or both sides of a plane, substantially rectangular 
sheet-like aluminum foil 6 with a mixed cathode 
agent 7, and then drying and pressing the resulting 
product, as shown in Figs.7, 8 and 9. As the mixed 

45 cathode agent 7, a mixture of UC0O2 powder as an 
active cathode agent, carbon powder as a conduc- 
tive agent and PVDF as a binder can be used. It is 
to be noted that the lead 8 is not coated with the 
mixed cathode agent 7. 

50 In the present embodiment, the aluminum foil 6 
is 20 urn in thickness, and the pressed cathode 
plate is as a whole 150 urn in thickness. 

The separator 4, separating the cathode plate 3 
from the anode plate 5, is formed of a porous 

55 polymeric material having holes, submicron to sev- 
eral urn diameter, opened therein for passing ions. 
A sheet-like film of polypropylene (PP) or polyeth- 
ylene (PE) is used for the separator 4. 
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The cathode plates 3 are arrayed at predeter- 
mined intervals between a pair of sheet-like separa- 
tors 4, as shown in Fig.10, and are packed therein 
by ultrasonic bonding inter-electrode plate portions 
9 and rim portions 10 on both longitudinal sides by 5 
an ultrasonic welder 11, as shown in Fig.11. Each 
of the cathode plates 3 arrayed at the predeter- 
mined intervals is packed with the separators, and 
the packed cathode plates 3 form a so-called hoop 
in which the cathode plates are continuously con- io 
nected. 

In packing the cathode plates 3 with the sepa- 
rators 4, the cathode plates 3 are arrayed so that at 
least the leads 8 extend out of the separators 4. 
The bonding portion is set on a pad 12 so as to be 75 
bonded, with the separators 4 pressed by an ultra- 
sonic head guide plate 13. 

By the ultrasonic bonding, it is possible to 
bond the bonding portion with a small bonding 
width, and hence to have a large electrode width. 20 
Consequently, an increase in battery capacity can 
be achieved. Also, since a fusing portion of the 
separator 4 is processed to be extremely thin by 
the ultrasonic bonding, the electrode plates can be 
easily separated by stretching the separator in any 25 
direction. Thus, such a separator 4 is effective for 
separating the electrodes of the number required 
for one battery. 

In the present embodiment, the ultrasonic 
welding is carried out at 40 kHz, 15 W. The rim 30 
portions 10 on both longitudinal sides of the sepa- 
rator 4 may be bonded by heat melting using a 
heater block, as the rim portions 10 need not be 
separated. 

If the electrode plates are packed with the 35 
separators 4 as described above, powder of the 
mixed cathode agent falling off the electrode, if 
any, does not intrude into the anode 5. Conse- 
quently, deterioration in performance due to the 
intrusion of the mixed agent can be assuredly 40 
prevented. Also, since the electrode plates are not 
separated but form the hoop, satisfactory conve- 
nience in handling and productivity can be 
achieved. 

The anode plate 5 is formed by coating one or 45 
both sides of a plane, substantially rectangular 
sheet-like copper foil 14 with a mixed anode agent 
15, and then drying and pressing the resulting 
product, as shown in Figs.12, 13 and 14. As the 
mixed anode agent 15, a mixture of carbon powder 50 
as an active node material and PVDF as a binder is 
used. It is to be noted that the lead 16 is not 
coated with the mixed anode agent 15. 

In the present embodiment, the copper foil 14 
is 20 urn in thickness, and the pressed anode is as 55 
a whole 180 urn in thickness. 

In the above embodiment, the cathode plates 3 
are sandwiched by the two separators 4. However, 



the cathode plates 3 may be arrayed at predeter- 
mined intervals on a wide separator 4, as shown in 
Fig.15, and may be sandwiched by double-folding 
the separator 4, as shown in Fig.16. 

Embodiment 2 

In Embodiment 2, a band-shaped anode plate 
5 having no separator is formed in accordion form, 
and is folded alternately with a hoop-like cathode 
plates 3 having one side coated as in Embodiment 
1 and packed with a separator 4, as shown in 
Figs.17and 18. 

In the present embodiment, since the anode 
plate 5 is in the continuous accordion shape, it 
exhibits satisfactory handling property and ease of 
fabrication, in comparison to Embodiment 1. 

Embodiment 3 

In Embodiment 3, cathode plates 3 and anode 
plates 5 both having one side coated are packed 
with separators 4, respectively, and are alternately 
folded, as shown in Figs.19 and 20. 

With such a structure, a short circuit of the 
cathode plates 3 and the anode plates 5 can be 
assuredly prevented, and reliability of the battery 
can be significantly improved. Also, fabrication is 
easier than in the electrode plates which are sepa- 
rated and alternately stacked. 

As is apparent from the above description, in 
the rectangular battery of the present invention, at 
least each of the cathode plates or the anode 
plates is packed with the separator, and the bond- 
ing portion is bonded by the ultrasonic bonding. 
Therefore, deterioration in performance due to the 
intrusion of powder of the cathode plate and the 
anode plate into each other can be prevented, and 
an increase in battery capacity can be achieved by 
narrowing the bonding width. 

In addition, in the rectangular battery of the 
present invention, the separator fusing portion be- 
tween the electrode plates is processed to be 
extremely thin by the ultrasonic bonding. There- 
fore, the electrode plates can be easily separated 
simply by stretching the separator. 

Claims 

1. A rectangular battery comprising: 

a plurality of cathode plates and anode 
plates alternately superposed via a separator 
to face each other; 

at least the cathode plates or the anode 
plates being consecutively packed with the 
separator, the packed cathode plates or anode 
plates being folded at a separator fusing por- 
tion between the cathode plates or anode 
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plates. 

2. The rectangular battery as claimed in claim 1, 
wherein the plurality of cathode plates are 
sandwiched by two sheet-like separators, each 5 
of the cathode plates being packed by fusing 

the separators along outer periphery of the 
cathode plates, the cathode plates being fol- 
ded alternately with the anode plates at fusing 
portions thereof. w 

3. The rectangular battery as claimed in claim 2, 
wherein the anode plates are formed continu- 
ously in an accordion form. 

15 

4. The rectangular battery as claimed in claim 2, 
wherein the anode plates are sandwiched by 
two sheet-like separators, each of the anode 
plates being packed by fusing the separators 
along outer periphery of the anode plates. 20 

5. The rectangular battery as claimed in claim 1, 
wherein the plurality of cathode plates are 
sandwiched by a wide sheet-like double-folded 
separator, each of the cathode plates being 25 
packed by fusing the separator along outer 
periphery of the cathode plates, the cathode 
plates being folded alternately with the anode 
plates at fusing portions thereof. 

30 

6. The rectangular battery as claimed in claim 1 , 
wherein the fusing portion is bonded by ultra- 
sonic bonding. 

7. The rectangular battery as claimed in claim 1, 35 
wherein the fusing portion is bonded by ultra- 
sonic bonding at 40 kHz, 15 W. 

8. The rectangular battery as claimed in claim 1, 
wherein the cathode plate is formed by an 40 
aluminum foil having both or one side thereof 
coated with a mixed cathode agent and dried. 

9. The rectangular battery as claimed in claim 1, 
wherein the anode plate is formed by a copper 45 
foil having both or one side thereof coated with 

a mixed anode agent and dried. 

10. The rectangular battery as claimed in claim 1, 
wherein the separator is composed of a poly- to 
meric material having minute pores. 

11. The rectangular battery as claimed in claim 10, 
wherein the polymeric material is selected 
from polypropylene and polyethylene. 55 
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